This is the second of two papers reporting the results of a major study considering 'operator models' for municipal solid waste management (MSWM) in emerging and developing countries. Part A documents the evidence base, while Part B presents a four-step decision support system for selecting an appropriate operator model in a particular local situation.
Introduction
Municipal solid waste management (MSWM) is a key utility service and one of the major responsibilities of municipal authorities around the world. Many cities in developing and emerging countries struggle to extend collection services to all their citizens, and to eliminate uncontrolled disposal and open burning of the wastes they do collect, which are two of the key waste-related components of the sustainable development goals (SDGs) (UNEP, 2015; Rodic and Wilson, 2017) . But even cities which have taken steps to address these initial goals often still face severe financial and institutional constraints in providing an effective and sustainable MSWM service.
It is against this background that there has been a significant shift over the last few decades, from the near universal public sector delivery of MSWM services in developing countries, towards 'privatisation', or rather public-private partnership (PPP) as in this case there has been general recognition that the responsibility for MSWM should remain with local government, even if the delivery of the service is delegated to the private sector (e.g. Cointreau, 1994; Cointreau et al., 2000; UNEP, 2015) . However, there has been a significant gap in the international literature on the comparative performance of different 'operator models' for MSWM -e.g. how do public sector service delivery and private sector service delivery through PPP compare in practice and which is the more appropriate choice in a particular local situation? This is the second of two papers reporting the results of a major study commissioned by the Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) to fill this gap by exploring which operator models work well under different conditions, and what needs to be considered in selecting which model(s) to put in place. Part A presents the detailed evidence base compiled on which operator models work well under different circumstances ; and based on that evidence derives a typology of commonly used operator models ('coms') which can deliver particular elements of the overall MSWM service, as presented in detail in the main GIZ report (Soós et al., 2013a) . The evidence shows that no 'standard' operator model is effective in all developing countries and circumstances; most cities use a mix of different operator models; both public and private sector operators can deliver effective services in the appropriate situation. The focus here in Part B is on how that evidence underpinned the development of a suite of decision support materials and tools for selecting an appropriate set of operator models in a particular local situation (García-Cortés et al., 2013; Soós et al., 2013b) .
At the outset, this work had a clear focus on emerging and developing countries, and that is where the evidence reported in Part A was gathered; however, both the systematic process for decision making, and some of the decision support tools presented here, may also have application in developed countries.
Definition of an operator model
There are six institutional functions inherent in an MSWM system. Three of these -planning, policy and regulator -set the framework, often at a national level, within which the service operates. The remaining three functions, and the interactions between them, define the 'operator model' . The client is responsible for ensuring the provision of a reliable MSWM service which meets the framework requirements, whereas the revenue collector collects the fees or other sources of revenue. Actual delivery of services in practice is the operator function -which may be provided by the public sector, by the private sector or by some variation of PPP.
Methodology

Research questions
In the GIZ research project on operator models, six research questions were explored. Four of these focused on the evidence as presented in Part A . Two additional research questions are addressed here.
 What specific (local) conditions and capacities enable the choice of a model type? (What is affordable? What is manageable and/or implementable?)  How can a municipality (and their advisors) select the most suitable operator model? ('Are there synergies emerging between operator models and results in a given context?')
Primary case studies
To try to understand how decisions are made as to how to organise, manage and pay for MSWM (i.e. which operator model to select), much reliance had to be placed on the five primary case studies specially commissioned for this study. The pre-existing secondary case studies all lacked (to varying degrees) some of the very detailed information required, and also the opportunity to probe 'below the surface' and to interview the local stakeholders involved. The selection criteria for the primary case studies included a spread of World regions, including a small island state; an interesting and full-spread range of operator models when they are considered collectively; differences in terms of income level; and access by the project team. A detailed template was provided to each author to ensure consistency in coverage, and a standard indicator set prepared for each case. The indicators were developed from the simplified integrated sustainable waste management (ISWM) analytical framework first used in the UN-Habitat review of MSWM in 20 cities (Scheinberg et al., 2010; Wilson et al., 2012 , which covered both the physical components and the governance aspects. The intermediate set used in this work (Wilson and Cowing, 2013) was further developed into the 'Wasteaware' benchmark indicators . The five case studies have all been published by GIZ: Castries, St Lucia (Cowing, 2013) ; Maputo, Mozambique (Stretz, 2013) ; Qena, Egypt (Mourdzhev and El Shebrinhy, 2013) ; Rio Grande do Sul, Brazil (Schmidt, 2013; and Surat, India (Gupta, 2013) .
The four-step decision process
From the available evidence, it appears that people intuitively follow at least a semi-structured process of identifying problems and framework conditions, formulating objectives and understanding enabling conditions and capacities, before selecting and implementing their specific MSWM operator models. This has been formalised here into a four-(or five-) step decision-making process, and a set of simple decision support tools have been developed for use at the different steps in the process. Many of these tools are checklists, for example setting out the issues and/or questions to be considered in a particular step, or the factors favouring a particular generic option. These checklists have been identified from the primary and secondary case studies, from the literature and from the international experience of the project team; they are neither exhaustive nor tailored to a specific context. They are intended rather to provide a starting point, to facilitate the identification of the critical issues to be considered in a particular local situation. In addition, a simple decisionmaking flowchart has been developed, to assist in selecting from the common operator models (coms) (as developed in Part A of this paper, Wilson et al., 2017) those that are potentially appropriate to the local situation.
Presenting the results in an accessible manner
The primary target audience for the original GIZ work was those responsible around the world for making decisions concerning MSWM, and others who influence such decisions. This is a very broad and diverse audience, so considerable effort went into presenting the results in an accessible manner, with professionally drawn figures and a series of 12 cartoons to reinforce the key messages (Soós et al., 2013a (Soós et al., , 2013b . A sample of the cartoons is used here both to highlight three of the overall conclusions and to illustrate the approach taken to facilitating dissemination.
Results -selecting an operator model
Decision-making process and its implementation
The decision-making process has been conceptualised in a series of four steps, the last sub-divided into two separate substeps ( Figure 1 ). This process should be undertaken by the organisation or group of organisations implementing improvements and/or wishing to invest in the MSWM sector. This may be a local or regional authority, a government agency or department, a development agency, or any organisation or group of organisations taking on the responsibility to govern and/or finance the improvement of MSWM services. It is clearly important that the process should have the backing of local politicians from the outset, including e.g. the Mayor and local council.
It is highly recommended that a committee of stakeholders (including their appointed experts) be established for this task. Part of the task may be delegated to a consultant or facilitator, who would be made responsible for taking the committee through the steps in the process using a participatory approach, ensuring that all stakeholders are involved in the decision making.
The committee or expert group should include at a minimum: personnel from the local authority(ies); a representative of the national authorities responsible for SWM; and experts with different specialisations ranging from technical, social, economic and institutional backgrounds. Internal and/or external experts can be helpful to cover the more specialised technical, financial and institutional questions. The involvement of civil society organisations, to represent the local citizens as users of the MSWM system, is highly desirable. The figure is necessarily a simplification. This is an iterative process; when an initial set of potential common operator models (coms) has been selected in Step 4, it is necessary to return to Steps 2 and 3, to re-check that they are indeed appropriate and implementable. If not, then repeat Step 4 and select a different combination of coms, which should then be checked again.
Selecting the appropriate operator model or mix of models appropriate to a particular local situation is an iterative process that involves judgement and experience. Once an initial set of potential coms has been selected in Step 4, then it is necessary to return to Steps 2 and 3, to re-check against the local objectives and the specific local capacities and enabling conditions. If the conclusion is negative, then Step 4 should be repeated to select a different combination of coms, which should then be checked again. Table 1 . From local problems to local objectives for municipal solid waste management (MSWM). (Adapted from Soós et al., 2013b .) The problems are categorised following the three physical components of the integrated sustainable waste management (ISWM) analytical framework. The checklist in the first column is evidence-based, using mainly the primary and secondary case studies and the experience of the project team. It is neither exhaustive nor tailored to a specific context; it is intended rather as a starting point, to facilitate identification of critical problems in a particular local situation and to assist in formulating local objectives. 
MSWM problems Objectives
Improving disposal
Services driven by recycling and resource recovery  High incidence of poverty leading to widespread waste picking by informal recyclers  Lack of source separation of recyclables/ organics reduces product quality -opportunity to …  … improve livelihoods and working conditions of existing informal recyclers  …. create new livelihoods through local composting or other micro-scale recovery businesses  Citizen demands for increased recycling performance & movement away from disposal  Citizen complaints about spreading of litter by informal recyclers  Recycling targets stated in legislation but not yet achieved Increasing recycling  Awareness of the pollution caused by disposal  Need for source separation of organic waste to increase quality of a compost product  Market demand for compost product  Offers on the table from technology suppliers Improving resource recovery and waste treatment Note: There is an overlap between the categories. Some drivers under environmental protection are aimed at moving waste management 'up the hierarchy', e.g. away from landfill and towards recycling or resource recovery.
Step 1: Identify problems and framework conditions The first column of Table 1 provides a checklist of some of the problems which may be encountered in MSWM systems, categorised following the three physical components of the ISWM analytical framework. As with all the checklists presented here, this is not exhaustive and simply provides a starting point, to facilitate the identification of the critical problems in a particular local situation.
Some local MSWM problems, as well as more general framework conditions, may usefully be identified using the governance aspects of the ISWM analytical framework. These are often set at the national level, so the level of influence of the local public authorities may vary from none to partial. A checklist is shown in the first two columns of Table 2.
Step 2: Formulate and prioritise objectives
The problems and framework conditions identified in Step 1 are now used to formulate local objectives. Tables 1 and 2 show linkages between the problems and framework conditions, identified using the generic checklists in Step 1, and possible objectives. García-Cortés et al., 2013.) The framework conditions have been categorised following the three governance aspects of the integrated sustainable waste management (ISWM) analytical framework. The checklist in the second column is evidence-based, using mainly the primary and secondary case studies and the experience of the project team. It is neither exhaustive nor tailored to a specific context; it is intended rather as a starting point, to facilitate identification of critical issues in a particular local situation and to assist in formulating local objectives. with no single department that can be held responsible -Weak control by the city as 'client' for delivery of the services -Insufficient cooperation between neighbouring municipalities and the different levels of government Improving institutional capacity and coherence Improving monitoring and control -Threat to impartiality due to economic influence (corruption) Increasing transparency EIA: environmental impact assessment.
Governance aspects Framework Conditions
Having identified potential objectives, these need to be prioritised and collated into a coherent set of local objectives. It is important that objectives are consulted on and agreed by all the stakeholders, including local municipalities and communities. The evidence suggests that imposition of objectives by national governments or development agencies through a top down approach is generally less sustainable. Table 3 shows the collated local objectives defined in each of the five primary case study areas, which served as the basis for long-term and sustained efforts to improve MSWM. This illustrates the diversity of local objectives, and their linkage to both the physical elements and the governance aspects of service delivery, depending on what are locally perceived as the priorities. It is also important that the objectives are achievable.
The objectives may sometimes be linked to the type of financing that is available for improvements to the MSWM system and the conditions that must be met in order to secure that financing. For example, setting cost recovery as a primary goal in Maputo was related to the involvement of the World Bank and the GIZ in financing and technically supporting the modernisation drive. Likewise, choosing improved treatment as a goal in Rio Grande do Sul in Brazil, was due to the availability of federal sources for investment and fiscal facilities incentivising the establishment of municipal associations to carry out this type of waste management activity.
Step 3: Assess capacities and enabling conditions
The aim here is to prepare a clear outline of the strengths and weaknesses of the local situation which underpin selection of the operator model. Checklists are provided to assist with the assessment -these should be seen as a starting point, as not all will be relevant to a particular local situation, and other specific issues may need to be added to the lists. Some capacities are essential for the implementation of a model; for example, when involving multiple micro-scale service providers for extending primary collection, the municipality should have sufficient staff to supervise the work of a large number of operators. Other enabling conditions may favour the selection of a particular model; for example, fiscal instruments which incentivise the creation of inter-municipal organisations.
The assessment has been sub-divided into five categories, with a separate checklist for each. These checklists are presented in the Appendix to this paper.
Client capacity:
In most cases, the client will be the municipality. The assessment should cover which tasks and services the municipal staff need to be able to deliver and which ones should be delegated to an operator. The management capacity of the client should be assessed and may need to be strengthened. A checklist of issues to consider is shown in Table 9 (see  Appendix) . A realistic assessment is essential, otherwise the risk of overburdening staff or insufficient performance will put the MSWM system at risk.
Operator capacity:
The operator may be the municipality, a municipal enterprise or a private company. Different size and type of companies offering services may be present on the market. Before making a decision on the operator, it is necessary to make an assessment of the potential operators and their capacity to deliver the service (Table 10) . As with the client, capacity building may be needed, particularly if multiple micro-service providers are to be involved as operators.
Economic conditions: Particular economic and financial
conditions favour different types of operator models. Much depends on whether the municipality needs to attract private sector financing or is able to raise financing from other sources. Therefore, a careful assessment of the enabling conditions in the specific city/region will help to select the suitable option or narrow down the choices. A checklist is shown in Table 11 . 
Policy/Legal/Institutional conditions:
Policy and legal conditions can give an incentive for a particular model type that should be taken into consideration (Table 12) .
Cultural/Social conditions:
These may not often be on the assessment list of the technical department of municipalities, but they can play a decisive role when thinking about choosing a new operator model, especially if models seeking active participation of service users are being considered (Table 13 ).
Step 4 -Selecting an appropriate operator model or combination of models
Steps 2 and 3 should have produced a clearer understanding of the local objectives and of the strengths and weaknesses of the local situation.
Step 4 aims to build on that by providing insight into the choice of the appropriate set of operator models, first in broad, overarching terms and then by selecting from the coms for each element in the overall MSWM service.
Step 4A examines the generic model types available. The checklists provided here are intended to assist in understanding the fundamental differences as well as advantages and drawbacks for each of three pairs of generic options.
Step 4B then assists in selecting the specific appropriate operator model keeping in mind the broad choices already made in 4A. A decision-making flowchart is introduced following the waste management process flow from sweeping to collection to treatment and disposal and offers a choice of pre-defined often used models, the so-called coms, for each. Coms are identified in Part A . The flowchart takes the user through a set of questions to help pre-select likely coms to be considered further.
Step 4A: Understand the different generic model types Three core-questions need to be addressed early on to decide on the most appropriate generic types of operator models.
1. In general, is there more interest in public models or in models that are operated by the private sector through PPP? 2. At what level of governance should the service be organised?
Distinction is made here between an autonomous municipal model and models where the client is an inter-municipal organisation or regional or national authority. 3. Which elements if any, of the overall MSWM service might best be delivered together as an integrated 'bundle'?
Public versus private sector models. Some of the capacities and enabling conditions assessed in Step 3 are favourable for the implementation of a system with participation of the private sector, while others are more favourable for public models. These aspects should be further analysed with the stakeholders and decision makers in this step of the decision process. Understanding the political and economic dynamics that influence the MSWM system, in terms of meeting the needs of the public and understanding the financial constraints, will help to identify and understand the diversity of opinions and eventually to find a balanced solution that can be both acceptable and implementable. Table 4 provides a simple tool to help develop understanding and analyse whether public sector or PPP solutions are more appropriate to a particular local situation.
Municipal versus inter-municipal models. Inter-municipal models require a higher level of governance and the effective cooperation of two or more municipalities. Co-operation is often driven primarily by economies of scale -higher transport costs from longer haul distances are balanced by lower specific costs per tonne at a larger, regional treatment facility or sanitary landfill. The conditions and capacities that favour the choice of municipal versus inter-municipal governance are shown in Table  5 . Understanding the strength of opinion of either side will help in finding a balanced position.
Integrated versus singular operator models. The evidence reported in Part A suggested that, in practice, there are relatively few examples in which the operator model is fully integrated (where all elements of the MSWM service are provided by one all-encompassing system); in general, at least some small part of the service is differently arranged. Similarly, it is unlikely that each of the ten elements in the waste management 'chain', identified in Part A and used as the basis of the coms, will be undertaken separately using independent operator models. In Part A it was reported that, in 134 identified case study municipalities, the average number of operator models in use was around 2.5.
Integration through 'bundling' different services together can make good sense in many cases, for example by increasing economies of scale or combining profit-generating activities with nonprofitable public service obligations, so making the package more attractive to a larger private operator. Reducing the number of service providers in this way also reduces the administrative burden on the municipality as the client. Another example would be where there is a significant overlap between the different services, e.g. where wastes at collection points can end up on the street, so that integration of street sweeping with some collection functions can significantly improve the effectiveness of the services.
In contrast, organising service elements separately can be preferable if there is little or no overlap or synergy between the different services, or where various parts of the city need very different types of service. For example, in Part A it was noted that two proven ways of extending collection to unserved neighbourhoods in large, low-income cities are to tailor services to the needs of different areas; and to utilise (often large numbers of different) micro-service providers to provide primary collection in densely populated and peri-urban, low-income areas with poor infrastructure and access .The latter is labour intensive, and thus may also further local objectives to secure more livelihoods for the urban poor. Separating collection service operation from disposal operation, where there is a disposal gate fee, may incentivise treatment and recycling to avoid disposal costs. Table 6 can help understand these issues from different perspectives.
Step 4B: Select from the common operator models At this point, for each service along the waste management chain, one needs to consider both the generic dimensions outlined under
Step 4A above and also the inter-connected aspects of the operator model: -the location of the 'client', 'operator' and 'revenue' function; -service arrangements (contracts and ownership of assets); -service management (monitoring and control); -money flows (sources and uses of funds for operation and investment).
From the evidence examined in Part A, it was possible to prepare a typology of common operator models (coms) which address each physical element of the MSWM system .
Step 4B in the decision-making process focuses on how to identify and select the most appropriate combination of coms, or indeed to generate alternatives to the coms which may be more appropriate in the particular local conditions. Two complementary tools have been developed. First, to assist with identifying those coms which merit more detailed consideration, the Guidance Paper prepared as part of the original GIZ project (Soós et al., 2013b ) provides a detailed catalogue, listing advantages and disadvantages of the various coms, arranged into 10 segments corresponding to each element in the waste management system (chain). This is illustrated using the two segments corresponding to waste collection, as was also used as the example when presenting the detailed evidence in Part A. Table 7 shows the coms which can be used for extending waste collection coverage to unserved areas through primary collection services, and Table 8 the coms for improving secondary or 'one-step' collection.
Second, a decision-making flowchart has been developed to guide the user through the process of selecting which coms are likely to be most appropriate in the local situation. Again, the flowchart has been arranged into ten segments; Figure 2 shows the segment for extending primary collection corresponding to the coms catalogue in Table 7 , and Figure 3 that for improving secondary /one-step collection which corresponds to Table 8 .
As noted in Figure 1 , selecting the appropriate operator model or mix of models appropriate to a particular local situation is an iterative process that involves judgement and experience. Following
Step 4B, the selected set of potential operator models (coms) should be rechecked against the local objectives (Step 2), and as to whether the specific capacities are sufficient to implement them, both from the operator and client side, and the local enabling conditions are favourable (Step 3). If the conclusion is negative, then it will be necessary to repeat Step 4 and to select a different combination of coms, which should then be checked again.
Discussion -making the best of the selected operator model
This research points to some issues that are key to making the best of any model. It is important to remember that there is no perfect fit, and that many models can be made to work if the right people with the necessary capacity and motivation are in place; the corollary is that without the right people and proper monitoring and enforcement, even an appropriate model can often fail.
Capacity of the public authority as 'client'
The client, the authority responsible for ensuring the provision of a reliable MSWM system meeting the required standards, has a pivotal role. Our evidence suggests that strong clients, backed by local political will to change things (pointing again to the crucial role of the Mayor and local council), are the key to a good MSWM system.
Technical and financial capacity of both client and operator are important, but perhaps more important is an understanding of where the strengths and weaknesses are in terms of these capacities, and managing things accordingly.
The management capacity of the client is important. Regardless of whether a model is municipal, inter-municipal or has private sector participation or not, it is important that the institutional roles of client, operator and revenue collector are Soós et al., 2013b.) This checklist of factors which favour the separation of individual elements of the overall municipal solid waste management (MSWM) service, or their integration, within operator models is intended to provide a starting point for identifying broad preferences in a particular local situation.
Pro a singular service
Pro an integrated service 
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PPP franchise: secondary/one-step collection One-step or secondary collection service carried out by private service providers under a franchise or open competition model. Private service provider is licensed/ franchised to provide services, and granted the responsibility and right to collect their own revenue from municipal waste generators. The franchise contracts generally longer term (5-15 years) to allow recovery of investments. Contracts attributed through a bidding procedure.
Low management efforts on part of client for securing financing of operations. Performance based contracts allow control of service quality. Low payment rates and no legal mechanism at the operator to sanction the non-payers. This may cause accumulation of waste or illegal dumping.
Areas may be serviced by more than one operator leading to structural inefficiencies.
14
Public-private joint venture: secondary/one-step collection
One-step or secondary collection service carried out by a joint venture public/private company. A joint venture company is established between the public authority and a private company to provide collection service.
Access of municipality to operational decision making.
Access to private investment and expertise. Inflexible solution, as it involves a long-term commitment to a single service provider/partner. Requires a strong client to specify and negotiate terms of partnership. Increased risk of corruption. Governance procedures can be difficult to set and to change.
understood, and clearly assigned. Each of these roles has a different function in providing waste management services and they each require a different set of capacities and skills. Resistance to change, both from senior officials and the workers within the municipal waste department, may impede changes in how MSWM services are delivered. Officers in charge may be reluctant to change their ways, while existing waste workers may fear for their jobs and/or additional revenues from (informal) recycling and actually sabotage the newly introduced services provided by a third party. Regardless of whether such fears are founded or not, it takes a lot of appropriate communication with a high degree of openness and transparency for them to subside; such skills may also be lacking in the municipal waste department (Rodic and Wilson, 2017) .
Management
A variety of key management aspects associated with success in implementing and sustaining different operator models came to the forefront through the research.
High user inclusivity -the extent to which the users of the system have access to and influence on how the system worksis relevant to the management of services under all model types. This includes efforts to increase levels of awareness, measure customer satisfaction, involve people in decision making; and having a good complaint and grievance-handling mechanism in place that creates a solid foundation for civil society involvement in the waste management system.
Figure 2.
Extract from the decision-making flowchart for extending primary collection. This is 'segment 2' of 10 segments for selecting common operator models (coms), which together make up the complete decision-making flowchart. This flowchart cover questions 05-09 of the 42 questions in the complete flowchart -cross-reference is made here to questions 10-14, all of which appear in the next segment, which is shown in Figure 3 . The four coms for primary collection considered here are elaborated in the complementary coms catalogue (see Table 7 ). Source: Soós et al., 2013b. Choosing solutions based on technical and financial assessment and criteria ensures investment in systems that are suitable and connect well into the systems, infrastructure and technologies already functioning on the ground, while making sure that the upgrades are affordable.
Ensuring a low level of corruption through transparency in both decision making and procurement will result in a better system. Simply put, the available resources are going where they are supposed to, maximising the benefits to the customers of the service (the citizens).
Data management:
Having a good basis of reliable and consistent data to use when choosing technical solutions, designing, scaling and planning logistics enables better decisions and is a must when setting up contracts with private sector companies. Availability of regular data also allows for tracking and monitoring, and is a great tool for managing the delivery of services.
Starting small and scaling up or rolling out reduces the risks that are associated with any change made in the system. It is better where possible to first test out the idea, learn the lessons on a small scale and improve the solution before extending it to an entire city. Figure 3 . Extract from the decision-making flowchart for improving secondary/'one-step' collection. This is 'segment 3' of 10 segments for selecting common operator models (coms), which together make up the complete decision-making flowchart. This flowchart cover questions 10-14 of the 42 questions in the complete flowchart -cross-reference is made here to question 15, which appears in the next segment. The six coms for secondary/ one-step collection considered here are elaborated in the complementary coms catalogue (see Table 8 ). Source: Soós et al., 2013b. Decentralised management and monitoring, especially in collection services, has proven to be efficient in many of the cases studied. This might be due to the fact that, unlike other utilities, metering cannot be applied to waste management services, while the user has the easy option of dumping or burning their wastes if the operator stops collecting the waste. Therefore, it is important to monitor activities on the ground through mobile supervisors, and to be able to react to the immediate needs and correct the problems at the local level.
Institutionalising good management practices is beneficial to every operator model. Once the appropriate practices and ways of monitoring and management are identified and tested, these will outlive their initiator so long as there is a management system in place that keeps these good practices alive.
Financial management
Cost accounting is a common sense good management practice, and is necessary for public sector service delivery as much as when the private sector is involved.
Working towards recovering the costs of both operation and replacement of vehicles and equipment from users of the service, either through user charges or local taxes, keeps the service running at a reliable quality. Having said that, the evidence in Part A suggests that in most cases, direct fees do not cover the full costs of providing the MSWM service; municipalities make up the deficit from local taxes, or transfers from national government (i.e. from general taxation) .
Financial transparency is important to keep client, operator and user aware of the cost of the service and the budget available, and bind them together in a service-payment relationship. Even if it is not possible to cover all costs from the local budget, being aware of the cost and revenues, and working towards balancing the budget, increases the reliability of the service. This may be because the participants in the operator model anticipate potential problems and gaps, and may be more inclined to work together to find solutions.
Financial management practices. Some models are inherently weak in this aspect and some are inherently strong. For example, in a PPP model, the monitoring and control capacity and skills of the client, and the attention to this activity by the private operator will be inherently stronger as compared to monitoring and control in a public model, in which the authority is supposed to monitor its own department or commercialised public enterprise. There is also less imminent threat that a publicly run service will be made bankrupt or be penalised for poor performance as compared to a privately operated service.
On the other hand, the public models will be perhaps more likely to start small and scale up, being more focused on the successful outcome than on making a profit and on economies of scale.
Development programmes and projects can help by paying special attention to catalysing indigenous processes of learning and scaling-up best practices; either through (a) technical assistance and capacity building linked to investment programmes and projects, or (b) including benchmarking of the performance of client and revenue collector functions (as well as operations) as part of the routine monitoring attached to budget support financing.
Conclusions
This pioneering study of how MSWM services are actually being delivered in cities around the world has shown that there are so many subtleties associated with 'operator models' that it is important to dig much deeper into the models themselves, particularly to understand the precise way in which the client, operator and revenue collector functions manifest themselves in a particular model or combination of models. There is definitely 'no one size fits all' solution. Decisions made by people within cultures, designing the systems that suit them best, leads to a colourful diversity of outcomes: a strong conclusion from this work is that this diversity needs to be better understood and respected. Engaging local people in a structured approach to decision making, using the decision support tools developed here, could result in them making decisions which result in more physically and financially sustainable and culturally acceptable improvements to waste management.
The original target audience for this work was 'decision makers' and 'decision influencers', so considerable attention was given to communicating the project results and conclusions in an accessible manner. Figure 4 shows three examples from the set of 12 cartoons commissioned for this purpose; cartoons (a) and (b) illustrate two of the generic conclusions in the previous paragraph.
Decision-making process and tools
This paper formalises a structured decision-making process to facilitate the identification and selection of an appropriate set of operator models in a particular local situation. Whether you are a public authority, a person sitting on the committee set up to select a model, an operator or a waste management practitioner, an academic or a consultant facilitating the decision-making process, or a national or international development agency, you are dealing with a complex, sometimes frustrating, but ultimately very worthwhile task. There is a lot to learn while working out how best to improve MSWM systems.
The iterative process focuses on understanding the local problems and framework conditions, formulating objectives and understanding enabling conditions and capacities; before selecting a locally appropriate combination of common operator models (coms), covering all of the physical components in the MSWM chain. The process is repeated until the users are confident that the selected set of operator models is indeed appropriate and implementable. The decision support tools include a number of simple checklists, a detailed catalogue of coms and a decision-making flowchart.
Selecting an appropriate set of operator models is a starting point rather than an end in itself. Proper attention to implementation, and to continued monitoring and enforcement of the selected operator models, is essential. Key issues to be addressed for successful implementation include the capacity of the public authority as 'client', management in general and financial management in particular It should be emphasised that all the checklists developed here, and indeed the list of coms, are not exhaustive and should be regarded as a useful starting point for the local analysis and decision-making process. They rely heavily on the five primary case studies, backed up by the 23 secondary cases and the combined experience of the team of authors and advisors. It is thus important that the user should make their own assessment of capacities and enabling conditions specific to their location and situation, and should add to or delete issues from the checklists as appropriate. Similarly, local variations of the coms should be developed and tested where it is appropriate to do so. The cartoons are based on a simple analogy: fishing is in many ways similar to choosing an operator model. There are many types of integrated and sustainable municipal solid waste management (MSWM) operators and models -just like there are many types and species of fish. Skilled people know how to catch the fish they want to sell on the market. Similarly, skilled MSWM practitioners know how to attract the right kind of operators to provide and sustain the local services that people need. The quality of the catch depends on the condition & capacity of the ecosystem; which is affected by how well fishing rights are managed, the cleanliness of the water, access to suitable equipment, as well as the skills and experience of the fishing community. Similarly, a healthy environment for MSWM requires management, transparent non-corrupt practices, technology, sustainable financing and professional capacity. Source: Soós et al., 2013a . Cartoonist: Claudia Chelaru. © GIZ.
Some success factors and recommended next steps
The decision support system presented here was developed largely from five detailed case studies in developing countries. The recommended next step beyond the work reported here is to test the system in further field studies, to demonstrate that both the process framework and the various checklists and tools can be applied in a real-world situation. At the time of writing, the system has already been used successfully in German Development Cooperation supported initiatives in Kosovo, Egypt, Tunisia and South Africa, and is also being prepared for use in Jordan.
An important step in some of these follow-up projects has been training to the municipalities in the process of selecting new operator models for their MSWM, for which a training module has been developed. This emphasises that the key to success is more than individual staff members or advisors working through the checklists, but rather to use these as the basis for an interactive discussion and decision-making process at the technical and political level. The advantages of a more formal process include avoiding pre-selection of a particular com known to and favoured by one or more decision maker; and also its assistance in identifying the possible weaknesses and aspects to consider in the selection and design of operator models.
In all cases, it is important to know what already exists locally and what elements works well and which could be improved and built upon. If particular operator models already work well in restricted areas or at a small scale, then it is important to consider building on these and developing them further. Similarly, if there is a lot of knowledge and capacity in management, monitoring, operation and/or revenue collection in the operator models currently used, then consideration should be given to building further on those. So, in addition to the generic tools provided here, it is important to remember the over-riding advice (Scheinberg et al., 2010) : start from where you are; build on what is already working; do not reinvent the wheel.
It is important to take a step back, and to consider the operator model project reported here as a whole, looking both at the evidence base presented in Part A as well as the decision support tools in Part B. An important overall conclusion is that, when the evidence from around the world on the different possible operator models is considered, it has proven possible to identify some patterns, which we have found very encouraging. For example, for increasing the collection coverage, an operator model with multiple micro-service providers (MSPs) in a decentralised system is often an efficient and flexible model; MSPs need support, training and capacity development in order to become sustainable in the long term (see Figure 4 (c) which illustrates this point). For street sweeping or secondary collection, on the other hand, both public and private operator models can be effective. Recycling activities in low-and middle-income countries are predominantly carried out by the private (often informal) sector. In activities such as waste treatment and disposal, it may be advantageous to cooperate with the private sector, because larger, modern facilities normally require medium or large companies with financial capacity and technical know-how; however, such capacity and interest from the private sector may not exist unless the framework conditions are encouraging.
Final word
This study hypothesises that operator models selected after an explicit analysis of the framework conditions, and the specific local problems, capacities and enabling conditions, tend to be more sustainable and deliver better results. This is, however, dependent on aspects such as good governance, low or no corruption and stable institutional structures. The decision process and decision support tools developed in this work should help in the selection and implementation of operator models, but success will ultimately depend on local political will, professional capacity and consistency of support. It is our hope that this work will be used and applied, tested and critiqued -and that over time, practitioners in the field of integrated and sustainable MSWM will publish the results of such applications, and build on this to develop even better methods and tools to work with.
The checklists (Tables 9-13 ) are evidence-based, using mainly the primary and secondary case studies and the experience of the project team. However, they are neither exhaustive nor tailored to a specific context; they are intended to provide a starting point, as not all issues will be relevant to a particular local situation, and other specific local issues may need to be added to the lists. Are there sufficient experienced staff and resources within the public authority to monitor and supervise (control) as 'client' the delivery of the services?
Models involving PPP. Particularly important for models involving large numbers of micro-service providers (MSPs).
Are you able to access funds for technical assistance in tendering, contract management, monitoring?
Models involving PPP. Technical assistance may be available, inter alia, from International Financial Institutions (IFIs) if they are involved in providing finance. Is there capacity within regional or inter-municipal organisations to run waste management services & facilities as a 'client'?
A regional or inter-municipal model. 
Operator capacity
Important when thinking about going for….
Are there micro-scale service providers (MSPs) already active in the waste management services?
Public-private partnership (PPP) models with MSP participation for labour intensive services such as primary collection. Are there suitable medium or large-scale providers interested in providing the service?
PPP models with medium to large-scale contractors.
Are there suitable and interested operators/private investors that could be attracted? PPP models where private investment is sought for capitalintensive contracts. Is there experience and in-house capacity within the public authority for providing the service?
A public model for any service, especially important for resource recovery and treatment where the municipality traditionally does not have experience. Does the operator need technical assistance in technology, entrepreneurship, accounting, and health, safety and environment practices?
Models with micro-scale entrepreneurs who might be lacking some or all of these skills and knowledge.
Does the operator need seed capital or access to financing to be able to buy the needed equipment and overcome cash-flow problems related to service provision?
Models with micro-scale entrepreneurs who might be struggling with capital investment and cash flow issues. Table 11 . Economic conditions.
Economic conditions
Why does this condition matter?
Are there municipal or other public funds available for investment in modernising the service? If yes, then the public authority as client may be in a better position to close favourable lease type contracts with private sector operators or may choose a public model. If not, the municipality will have to attract private and/or development investment funds that may influence the choice of operator model.
Is the municipal budget sufficient to cover operating and refinancing costs? If yes, a public model may be an attractive option. If not, consideration needs to be given to additional sources of revenue, which may include direct or indirect user charges.
Is there a demand from citizens to improve the municipal solid waste management (MSWM) service? What is their capacity and willingness to pay for MSWM services? Important to consider when choosing a model financed at least in part through direct user charges.
Are there large parts of the urban area with poor infrastructure, unpaved and/or narrow roads that are difficult to access? If such areas are large, it is important to choose a user friendly, low-cost technical solution and model, which may involve the citizens and be carried out by community-based organisations or other MSPs.
Are waste quantities to be handled sufficient to achieve economies of scale and/or to make the service attractive to a private operator/investor? This is both a governance level question and an issue when trying to attract investment in a certain service.
Feasibility studies are needed to determine economies of scale. Some activities such as composting are less sensitive; others such as incinerators are very sensitive to economies of scale. Both technologies are sensitive to waste composition, and security of supply of the right type of waste.
Is a gate-fee at transfer station, treatment or disposal facility acceptable to the client and the users? If yes, a separate private operator may be more easily attracted to invest in, and/or operate, such facilities.
Is the gate fee sufficient to finance investment, operation and refinancing of the facility? If yes, private operators and investors will be more easily attracted.
What is the degree to which the commercial entities and institutions pay for the full cost of waste management or handle their own waste at their own cost? This is relevant when deciding whether to allow at least the smaller commercial waste generators to access the MSWM service -this is more attractive to the municipality if they pay sufficient to cross subsidise at least some of the costs to the residential users. If not, then it makes more sense to focus limited municipal resources and budgets on household waste; and to require (at least the larger) commercial and institutional waste generators to make their own arrangements, e.g. by hiring a licensed private waste contractor. Are there social objectives formulated such as increasing employment or alleviating poverty that could be addressed through this sector? If yes, then that may favour models which may accommodate labour intensive solutions, such as public models or working with large numbers of micro-service providers (MSPs).
Is there a cultural tradition for civic participation in keeping the city clean? It is always important to secure public support for improvements to municipal solid waste management (MSWM). This is particularly important if the proposed operator model involves a change in citizen behaviour and/or their active participation and/or their payment of direct charges. Changes in behaviour could include presenting waste for collection in a particular manner (e.g. carrying the waste to a communal container or taking it to the collection vehicle at a set time each day) rather than dumping or burning it; or separating the waste at source to facilitate recycling & resource recovery.
Is there awareness of the public health and environmental impacts of poor or inadequate MSWM (the 'costs of inaction')?
Is there awareness of the importance to society of proper waste management & resource recovery? Is a relationship of trust and familiarity between service providers and users important? This is especially important if the technical solution is such that there is a need for communication and cooperation between user and operator. For example, in the door-to-door collection method the operators enter into direct contact with each user when collecting waste and then who the operator is may make a world of a difference.
Would users be likely to cooperate better with the public authority, with one of their community members or with the representatives of a medium-large size company? Is there a demand for increased level of cleanliness in certain areas that manual sweeping is not able to address? (e.g. high traffic zone) A different technical solution and a different operator may be needed for street sweeping in these specific areas.
Is it likely that the procurement process will be transparent? Is risk of corruption high?
This is an important when thinking about choosing a public-private partnership (PPP) model.
Is there a need to step up against unfair market practices such as monopolies or cartels? Are there artificially high prices imposed by the private sector for services?
In case yes, this may trigger the municipality to choose a public model.
Are there specific cultural issues, related to management style, communication, payment rates, etc. and what type of operator is likely to be able to deal with these easily? May be important and need to be managed when involving foreign or international operators.
Is there recognition amongst the community and the municipality for the work of the informal recyclers, pickers, collectors etc.? Or how can such recognition be achieved? To be considered when selecting a model that involves/ integrates the informal sector.
Do financing institutions impose conditions?
International financing organisations/ development agencies may condition investment financing on certain requirements regarding the future operator model.
Is there a good relationship and tradition of cooperation among the municipalities? This is important to consider when deciding on the level of governance, e.g. regional or intermunicipal services.
Do citizens trust the public authority, especially in their role of 'revenue collector' for MSWM services? If yes, it may be appropriate to assign the role of revenue collector to the public authority. If no, the public authority may prefer to delegate the revenue collector function to the operator or an independent body (e.g. electricity or other utility company).
